This paper analyzes the foreign direct investment determinants in Brazil and Mexico during the period 1990 to 2010, in order to identify common and divergent characteristics that affect FDI's attraction. For this purpose, it was constructed an analytical model estimated using the Vector Error Correction Model (VEC). From the results, it was noted that in Brazil the main multinationals' strategy is the market seeking -linked to the size of the domestic market-, and, in Mexico, the dominant strategy seems to be efficiency seeking, related to the importance of trade liberalization and the historical flows to attract FDI.
Introduction
In a globalized economy, foreign direct investment (FDI) can play an important role in modernizing the productive structure of emerging economies. It is argued that FDI can positively influence economic growth, increase employment and qualification of the labor force and it can contribute to improve the productive and technological capacity of the country. According to Nonnenberg and Mendonça [1] , the current FDI flow is diversified and depends on a variety of issues related to the firm's characteristics and competition, as well as on economic factors in both originating and receiving countries. In this sense, there is a lack of consensus on the subject, associated with factors that explain why foreign companies are directed to a certain country or region.
From the 1990s, the developing countries participation as recipients of FDI flows increased considerably, reaching 40% of the total flow, by UNCTAD [2] . In this context, Latin America was one of the major drivers of foreign investment growth and attraction among developing countries. FDI flows directed to this region in recent years, increased at a rate above the world's average. However, this growth omits a regional reality very discrepant. FDI inflows are confined to a small group of countries in Latin America, specifically Brazil, Mexico, Argentina, Chile and Colombia. These five important countries accounted for about 80% of all FDI to Latin America in 2008, by ECLAC [3] .
Among the above five countries, Brazil and Mexico are the ones that stand out as regards of the foreign investment entry. In the mid-2000s, these two countries together received more than 50% of the foreign direct investment flows for the region, by UNCTAD [4] . In the same period, they were among the top ten developing economies to receive most foreign investment. Given the importance of FDI flows to emerging countries and the large concentration of these flows in two countries of the region, Brazil and Mexico, the issues that arise in this paper are: what are the main FDI determinants in both countries? What are the common features and the major differences in behavior observed for FDI that these countries presented over the 1990's and 2000's?
According to the Dunning's Eclectic Paradigm [5] , there would be four main reasons for a company to invest abroad: resource seeking; market seeking; efficiency seeking and strategic asset seeking. The resource seeking aims to acquire specific resources such as natural resources, cheap labor, and more recently, technology and management, marketing and organization skills. In the case of market seeking the intention is to offer goods or services for the domestic market of the host country and, occasionally, to regional markets. The category efficiency seeking is linked to the idea of scope economies, scale and risk management. In strategic asset seeking, acquisition of resources and strategic assets is the main goal for companies that searches strengthen its competitive position or enhance their skills in regional and global markets. Those would be the dominant strategies for foreign companies to allocate their investments in other countries, but not the only ones.
In Brazil and Mexico, empirical studies show that the dominant strategy of foreign investors would be market seeking, or the market attractiveness, by Lima Junior [6] and Cuenca [7] . According to Costa [8] and Mattos et al. [9] , the economic stability, trade liberalization and the natural resources would be important factors for attracting FDI in Brazil. In Mexico, its participation in NAFTA, economic liberalization, low cost of labor and the proximity to the U.S. market are considered fundamental variables to understand the FDI flows in the country, by Love and Hidalgo [10] and Peters [11] The studies mentioned above are the basis for understanding the foreign investment dynamics in Latin America, Brazil and Mexico. However, these studies do not make a comparison between the selected countries and they do not include the current period, characterized by the global financial crisis that affected FDI flows to Latin America and to the rest of world. Thus, this paper main objective is to analyze the determinants of foreign direct investment flows to the Brazilian and Mexican economies in the period 1990 to 2010. To this end, it has intended to evaluate the reasons for the FDI higher concentration in both countries, and identify common and divergent features in attracting FDI. This paper is organized into four sections and this introduction. The first section provides an overview of FDI flows and their characteristics in Brazil and Mexico, especially during the 1990's and 2000's. Then, there is the analytical model and the data source. Thereafter, the econometric models' results are discussed. The last section presents the final considerations and explains the conclusions of the paper.
Recent overview of FDI in Brazil and Mexico
In terms of historical motivations for attracting FDI, Brazil and Mexico seem to have presented similar situations marked by economic, commercial and legislative policies that favored the increase of investment flows in recent decades.
In the 1980s, the foreign debt crisis that has affected the economic outlook and the growth of Latin American countries, has also committed the FDI access in the concerned countries, by OECD [12] . One of the main factors that may have contributed to the change in this set was the trade liberalization, intensified in the 1990s. Brazil and Mexico promoted measures that by reducing tariff barriers, favored the import of technologies, trade flows and FDI ingress. Nevertheless in both cases, trade liberalization is linked to their participation in regional trading blocs, MERCOSUR † in Brazil, and NAFTA ‡ in Mexico. To multinational corporations, the fact that Brazil and Mexico participate in trading blocs would be a great opportunity to access neighbouring markets and expand their operations in the respective regions. Especially in Mexico, according to Cuevas et al. [13] , foreign investors saw in the market an export platform for the world's largest economy, the United States.
Legislation changes during the 1990s may have been another important factor for both countries to attract FDI. These changes were intended to lessen the restrictions on foreign capital and thus provided an equal treatment for multinationals in relation to local firms. These changes even allowed access to strategic sectors previously restricted to the national capital, such as mineral resources, in Brazil's case, automotive transportation and forestry, in the Mexican case. In fact, in both countries foreign capital has been dissipated on several economic sectors during 1990 and 2000.
Along with the legislation, also joins another common factor to Brazil and Mexico in attracting foreign investment: privatization of public companies. In both countries, this process began in the 1980s and has intensified in Brazil in the 1990s. But what became apparent was an increase of foreign participation in the acquisition of state enterprises over the process, especially in the electricity and telecommunication sectors in Brazil, and railroads and telecommunication in Mexico.
From the late 1980s to 1995, Mexico was the largest receiver of FDI in Latin America followed by Argentina and was subsequently overtaken by Brazil. Besides the previously mentioned factors, it is important to highlight the stabilization of Brazilian economy with the "Plano Real", which may have contributed to this set more favorable to FDI in the mid-1990s. Also, it should be noted that, in 1995, Mexico experienced an economic crisis, called Tequila Effect, which caused a 36.5% drop in FDI flows compared with 1994. From 1997 to 1999, inflows of foreign investment in both economies have oscillated, as a consequence of crises in the Asian Tigers, Russia and even Brazil -the currency crisis of 1999.
In 2000, the FDI in Brazil reached a record so far, $ 32.8 billion, by UNCTAD [4] . In 2001, Mexico acquired the Banamex (Mexican Financial Group) by Citicorp American group for a value close to U.S. $ 12.5 billion, so FDI flows also reached a record value. Later, around 2002, Brazil and Mexico were faced with a reduction in FDI flows. Commonly both countries were hit by the global economic slowdown, low economic growth and recession in the United States. However, in Brazil the decline in privatizations, mergers and acquisitions were decisive for the drop in FDI, according to Costa [8] . In Mexico, the proximity to the U.S. market and a great dependence of this nation has intensified the decline in the investments.
In 2004, ingress of FDI recovered in both countries, which may have occurred due to the high prices of commodities. These countries began to attract FDI to sectors related to natural and agricultural resources such as energy, mineral extraction, metallurgy and steel, food industry and others.
In relation to the economic crisis that has begun in 2008, what can be observed is that Brazil was more resistant than Mexico, concerning the effects of the crisis and FDI flows. In Brazil, the reduction of this investment only occurred in 2009, but then in 2010 the levels of foreign investment have already exceeded the amounts before the crisis, as can be seen in Figure 1 . In Mexico, the decline of FDI flows began in 2008, intensified in 2009, and even growth resuming in 2010, flows haven't reached pre-crisis levels ( Figure 1) . In Mexican economy, this fact could be explained by the high relationship with U.S. economy, which in crisis has slowed down the Mexican activities of export platforms, major receivers of U.S. FDI, by ECLAC [3] .
Analytical model and data source
To build an analytical model that would enable the achievement of the overall goal of this work, it was necessary to identify the relevance of variables that determined FDI entrance in Brazil and in Mexico. Although there are many factors that affect the direction of FDI, four variables were selected as possible determinants of entry of this type of investment in both countries. The expression (1) shows the economic relations of interest in the determinants of FDI, as well as the expected signs of this relationship.
FDI = f (+GDP, +OPEN, +EXCHANGE, +COMMOD) (1)
The inclusion of other variables in the models was limited for two main reasons. First of all, it was sought to develop a model that was similar for both countries in order to facilitate comparison between them, which made the selection of variables more restricted. Furthermore, as data is quarterly, it was obtained a not big sample during the period, so the inclusion of more variables could hamper the operation once the VAR and VEC model consume many degrees of freedom.
Concerning the relationship between the variables, it is expected that FDI and the lagged GDP (a proxy for market size) have a positive relationship. Serving in large markets, it means having access to a large domestic demand. This relationship is associated with the strategy of multinational market seeking. About trade liberalization (OPEN), Gonçalves [14] explains that it can have positive effects on FDI favoring productivity increase of multinationals through the import of capital goods and advanced technologies. In this case, trade liberalization is linked to the strategy of multinational efficiency seeking.
The exchange rate (EXCHANGE) could have a positive effect on foreign investment when it reaches the relative wealth of the companies. This variable would be more related to efficiency seeking strategies, related to lower costs, and also to asset seeking in the aspect of long term purchases. Regarding the availability of resources (linked to resource seeking strategy) for foreign investors who are interested in natural and agricultural resources, as bigger the abundance of these, there will be more investment in specific sectors. In this work, the interest of investors for resources is expressed in the international commodities prices (COMMOD), so if the price of these increases, the interest in investing in this type of good increases too, showing a positive relationship with the FDI.
The data used in the model for the economic series are quarterly, from the first quarter of 1990 to the last of 2010, and were drawn from two main bases. In Brazil, all series were extracted from the Institute of Applied Economic Research (IPEA), which compiles data from other sources. The quarterly series for Mexico were found on the website of the National Institute of Statistics and Geography of Mexico (INEGI).The mentioned series are treated as the natural logarithm (ln). The monetary series, such as FDI and GDP, were deflated from the price index to the countries consumers, IPCA (Extended Consumer Price Index) in Brazil and the CPI (Consumer Price Index) in Mexico, both found in IPEA data. The base year in all cases was 1990.
The relationship between FDI and its determinants in Brazil and Mexico was analysed using a VEC (Vector Error Correction) model, derived from a VAR (Vector Autoregressive) model. According to Enders [15] , the advantage of these models is that all variables are considered endogenous, and each one is explained by its lagged amounts and the lagged values of all other variables in the model. Thus, it avoids the simultaneity problem, very common in models that include macroeconomic variables, as in this work.
Results and discussion
The first procedure was performed to verify the stationary of the series § . This was done through the unitary root test of Augmented Dickey-Fuller (ADF) and the unitary root test with structural break ** . The results are shown in Tables 1 and 2 . [16] The results presented in Table 1 show that in the case of Brazil by the ADF test, only OPEN was stationary in level, probability to 5%. The other series were stationary just in first difference. In Mexico it was found that, in level, no series rejected the null hypothesis of presence of unitary root. When differentiated one time, all series were significant on probability of 1%.
The unitary root test with the presence of structural break presented in Table 2 confirms the results obtained with the ADF test to Brazil's model. For Mexico, it appears that, in level, only the OPEN series rejected the null hypothesis of unitary root at 1% of significance. The other series rejected the presence of unitary root when differentiated once and all of them were stationary at 1% of significance. This indicates that for the two models, OPEN † † would be I(0) and FDI, EXCHANGE, GDP and COMMOD would be I(1). Given the non-stationary of most series it was necessary to determine the possible cointegration relationship between them. Initially we had to set the order of the vector autoregressive model (VAR), identifying the correct lag for the model by Schwartz information criterion (SC). According to Enders [15] , SC test is the thriftiest among the others (Akaike and Hannan-Quinn) and this has indicated one lag in both models.
In both cases, the VAR (1) was estimated and after the test of autocorrelation by the Lagrange Multiplier (LM), we confirmed the presence of serial autocorrelation in the model. Thus, the number of lags was increased until series did not show the problem anymore. In Brazil's model with four lags, the autocorrelation was eliminated, and Mexico took five lags.
In the case of Brazil, it was carried out the cointegration test of the series from the VAR (4), with trend and intercept in the cointegration equation, and no trend in VAR. For Mexico, from the VAR (5), the test was performed with no trend and no intercept in the cointegration equation. This structure is suggested by Johansen's cointegration test using the Schwartz criterion. The maximum eigenvalue test and trace test indicated the existence of only one cointegration relationship between the series in both models, since the null hypothesis was rejected (Table 3 ). † † As there was a contradiction between the ADF test and the unitary root test with structural break, in Mexico's model, for the variable OPEN, it was observed that the series would be stationary in level if the significance level of 10% on ADF test is observed. Furthermore, the series may not be stationary in level precisely for ignoring the structural break. Thus, this study has chosen to consider the series OPEN I (0). From Johansen's test, the cointegration equations between the variables were reached. The VEC was estimated, and the long term relationship between FDI and its determinants can be found by Table 4 . Analysing the sensitivity ‡ ‡ of FDI in relation to the variables of the model, we can find by the cointegration coefficients that in Brazil GDP and trade liberalization (OPEN) exert a greater influence on FDI. In Mexico, the coefficients show that FDI is more sensitive to variables representing trade liberalization and exchange rate, which also showed the expected positive sign. Subsequently the coefficient for commodities price was relevant in both models, but with a negative sign, indicating that an increase in COMMOD decreases FDI flows. The lowest rate in the Mexican model was the GDP, i.e., FDI was less sensitive to changes in this variable, but it showed the expected positive sign. In Brazil, the lowest coefficient was the exchange rate, which showed the expected positive sign, but was not significant. Table 5 shows the historical variance decomposition of forecast error for the FDI in the period from 1990 to 2010. Through this table, it is possible to visualize the evolution of the dynamic behavior shown by the variables of the model over time, from the exogenous shocks on them. As can be seen, initially for both models, the forecast error variance of FDI is explained by the stock of FDI (82% in Brazil and 93% in Mexico). In the Brazilian model, 20 quarters after the shock, about 40% of the variance of the forecast error ‡ ‡ As all variables are expressed in natural logarithms the estimated coefficients in the cointegration equation could be interpreted as percentage responses of the FDI dependent variable compared to the percentage changes in its determinants. However, for some of these are latent variables, such as OPEN, and not being controlled directly, it was chosen to not associate percentage changes of FDI to changes in its determinants.
of FDI is explained by GDP, 20% explained by trade liberalization, 13% by the FDI itself, and about 12% by commodities price. That is, over time, GDP and trade openness had the most expressive influence on FDI flows behavior.
In Mexico, in 20 quarters, about 25% of the variance of forecast error is explained by trade liberalization, 11% explained by international commodity prices, 7% by GPD, only 1.6% by the exchange rate and 57 % by FDI itself. It is observed that, over time, commercial opening has more influence, while the influence of GDP kept small, but constant for the whole period, and autoregressive factor explained most of FDI's behavior. Overall, trade opening was an important determinant for attracting FDI in Brazil and Mexico in the period analyzed. In both models, OPEN was positive and significant (Table 4) , and it explains very well the variance of the forecast error of FDI. This suggests that the trade liberalization process initiated in the 1990s encouraging trade and reducing import tariffs, was also a great favoring of foreign direct investment ingress in both countries.
The commodity price was significant and had a negative sign in both models (Table 4) . A positive effect of this variable was hoped, once from 2004, with the increase of international commodity prices, FDI flows to Brazil and Mexico were also increased. However, the period of analysis is from 1990 to 2010, and in the 1990s the ingress of FDI did not follow the changes in commodity prices, which may have influenced the result. Even, it should be taken into account that many multinationals operating in these countries use the commodities as inputs rather than final products, so that an increase on input price can have a negative effect for these companies. Thus, a sector analysis might better reveal the influence of commodity prices on FDI in some economic activity sectors as, for example, agriculture, mineral extraction, steel industries, metallurgical and food industries.
The exchange rate showed a positive signal in long term relationship for the Mexican economy (Table 4) , however, in Brazilian economy this variable wasn't significant in explaining the ingress of FDI. In Mexico, after the 1995 crisis, the country started to adopt a flexible exchange regime which led to devaluation of local currency. For the foreign investors, this devaluation may have been interesting since it decreased the relative production costs and foreign companies' investments in the country. In Brazil, the fact that the coefficient for the exchange rate isn't significant may be related to the country's own exchange policy. In this analyzed period, this policy was aimed to stabilize the economy, with "Plano Real" measures. The changing in exchange regime in 1999, aimed at controlling prices and not to the attraction of foreign investments.
The main difference in the models is related to GDP. While, in Brazil, it was the main determinant of FDI, in Mexico, although significant, it had little influence .This result may be linked to the strong dependence of the Mexican economy in relation to the U.S. market. As this market has gone through recessions and financial crisis that also affected the Mexican economy in the analyzed period, it may have been a reason for the less relevance. In Brazil, the importance of GDP confirms the attractiveness of the foreign capital for the Brazilian market size, within the strategy of multinational market seeking type.
Concluding remarks
The analysis of FDI determinants in Brazil and Mexico indicated that both countries have many common features in relation to FDI attraction. In a historical view, both have adopted macroeconomic policies to stabilize the economy; they have favored trade liberalization, promoted legislation more favorable to FDI, and implemented the privatization process of public enterprises. Until the crises and recession impacts, the two countries followed pattern quite similar ups and downs in attracting foreign investment, during the 1990s and 2000s.
Regarding the econometric model for Brazil, the results showed the importance of domestic market dimension (GDP) and trade openness as attractive for FDI. For the Mexican model, the results showed the trade liberalization and factor autoregressive great importance as FDI determinants. The GDP showed the correct positive sign, but had the lowest coefficient and it explained some of the foreign investment behavior in the period. Thus, it was realized that in fact, trade liberalization was a major attraction factor to FDI in both countries, and the size of the domestic market stood out as a determinant in Brazil. This supports the idea of other empirical studies that in Brazil the main multinational strategy is the market seeking. In addition, the results indicate that in Mexico there could be efficiency seeking strategy predominance related to the trade liberalization importance and its own historical flows for the FDI attraction.
Based on these results, we find that the foreign investment attraction in Brazil and Mexico depends on investments in policies that promote trade and economic growth. Allied to the economic growth and FDI attractiveness, it is still necessary for countries to invest in a good infrastructure, they should maintain a policy consistent with macroeconomic growth without losing stability, promote a credible institutional environment, and relevant legislation with the objective of attracting good investments § § .
